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NOTICE 
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DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE- 2 D A CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  19106 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


2 5 AUG  1978 


Dear  Governor  Byrne: 

Inclosed  Is  the  Fhase  1 Inspection  Report  for  Lake  Valhalla  Pam  In  Morris 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the  dam's 
condition  is  given  on  the  first  three  pages  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Lake  Valhalla  Dam  is  judged  to  be  in  fair 
condition.  However,  the  dam's  spillway  is  considered  seriously  inadequate 
as  17  percent  of  the  Probable  Maximum  Flood  (PMF)  would  overtop  the  dam. 

To  insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of 
the  spillway  and  to  prevent  overtopping  should  be  initiated  within  calendar 
year  1979.  In  the  interim,  a detailed  emergency  operation  plan  and  warning 
system  should  be  promptly  developed.  Also,  during  periods  of  unusually 
heavy  precipitation,  around-the-clock  surveillance  should  be  provided. 

b.  Engineering  investigations  and  studies  to  better  ascertain  the 
stability  of  the  dam  and  spillway  with  respect  to  seepage,  overturning  and 
eliding  should  be  completed  by  the  owner  within  nine  months  from  the  date  of 
approval  of  this  report.  Borings,  probes  and  piezometers  should  be  utilized 
as  part  of  these  investigations.  Remedial  measures,  indicated  as  a result 
of  these  investigations  and  studies,  should  be  implemented  in  calendar 

year  1979. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


c.  Within  four  months  from  the  date  of  approval  of  this  report,  complete 
the  following  remedial  actions: 

(1)  Repair  eroded  areas  of  the  upstream  and  downstream  embankment  and 
provide  protection  against  future  erosion. 

(2)  Repair  and  strengthen  the  side  walls  of  the  spillway. 

(3)  Remove  trees  and  brush  from  the  dam's  embankment  and  replace  with 
suitable  ground  cover. 

(4)  Prevent  floating  debris,  boats,  etc.  from  plugging  the  free  space 
between  the  footbridge  and  the  top  of  the  spillway. 

(5)  The  outlet  pipe  should  be  located  and  checked  and  the  outlet  valves 
repaired  so  the  lake  level  may  be  drawn  down  to  make  repairs  or  for  emergency 
purposes . 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof man,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congresswoman  ililliccnt  Fenwick  of 
the  Fifth  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  thirty  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS)  , Springfield,  Virginia,  22161  at  a reasonable 
cost.  Please,  allow  four  to  six  weeks  from  the  date  of  this  letter  for 
NTIS  to  have  copies  of  the  report  available. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  Inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely  yours. 


1 Incl 
As  stated 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Cy  furn: 

Mr.  Dirk  C.  Hofman,  P.E. 

Department  of  Environmental  Protection 


PHASE  1 REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 
ID  Number 


VALHALLA  LAKE  DAM 
Fed.  ID  NJ00330 


State  Located: 
County  Located: 
Stream: 

River  Basin: 

Date  of  Inspection: 


New  Jersey 
Morris 

Unnamed  Stream  Tributary  to 

Morris  Canal 

Passaic 

7,15,  and  19  June  1978 


ASSESSMENT  OF  GENERAL  CONDITIONS 


Valhalla  Lake  Dam  is  in  fair  condition  for  the 

following  reasons: 

1.  Lack  of  maintenance  of  the  structures  such  as 
the  erosion  of  the  downstream  slope,  vegatal 
growth  in  the  spillway  side  walls,  and  lack  of 
a functional  bottom  outlet: 

2.  The  stability  of  the  dam  and  spillway  with  respect 
to  under  seepage , overturning,  and  sliding  cannot 
be  reliably  evaluated  because  of  the  lack  of 
design  and  construction  and  information; 

3.  The  spillway  capacity  as  determined  by  CE  screening 
criteria  is  seriously  inadequate.  We  estimate 

the  dam  can  adequately  pass  only  16  % of  the  PMF. 


The  outlet  pipe  should  be  located  and  the  outlet 
valves  repaired  so  that  the  outlet  system  is  functional. 

It  is  urgent  to  be  able  to  control  and  lower  the  lake 
water  level  when  necessary.  Piezometers  should  be 
installed  upstream  of  the  spillway,  and  in  the  upstream 
and  downstream  slopes  at  the  cross  section  corresponding 
to  the  marshy  areas,  and,  in  the  marshy  areas.  If 
necessary,  relief  wells  should  be  installed  and  their 
locations  determined  by  means  of  borings  and  probes 
and  the  results  obtained  from  the  piezometers.  Erosion 
damage  should  be  repaired  and  protection  provided 
against  future  erosion  of  the  upstream  and  downstream 
slopes.  The  side  walls  of  the  spillway  should  be 
repaired  and  strengthened.  Provisions  should  be  made 
to  prevent  floating  debris,  boats,  etc.,  from  plugging 
the  free  space  between  the  foot  bridge  and  the  top 
of  the  spillway.  Trees  located  on  and  within  the  area 
of  the  embankment  and  spillway  side  walls  should  be 
removed. 

The  actual  capacity  of  the  spillway  should  be 
determined  using  more  precise  and  sophisticated  methods 
and  procedures.  The  need  for  the  type  of  mitigating 
measures  should  be  determined.  Around  the  clock  surveillance 
during  periods  of  unusually  heavy  precipitation  should 
be  provided,  and  a warning  system  established. 
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Dennis ~J.  Leary'^  p/ E. 
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Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  performance.  Lake  Valhalla  Dam  Is  Judged  to  be  in  fair 
condition,  however,  the  dam's  spillway  is  considered  seriously  inadequate 
as  17  percent  of  the  Probable  Maximum  Flood  (PMF)  would  overtop  the  dam. 

To  insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended : 


(Continued) 


a.  The  spillway's  adequacy  should  he  determined  hy  more  sophi st icated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of 
the  spillway  and  to  prevent  overtopping,  should  be  initiated  within  calendar 
year  1979.  In  the  interim,  a detailed  emergency  operation  plan  and  warning 
system  should  he  promptly  developed.  Also,  during  periods  of  unusually 
heavy  precipitation,  around-the-clock  surveillance  should  be  provided. 

b.  Engineering  investigations  and  studies  to  better  ascertain  the 
stability  of  the  dam  and  spillway  with  respect  to  seepage,  overturning  and 
sliding  should  be  completed  by  the  owner  within  nine  months  from  the  date  of 
approval  of  this  report.  Borings,  probes  and  piezometers  should  be  utilized 
as  part  of  these  investigations.  Remedial  measures,  indicated  as  a result 
of  these  investigations  and  studies,  should  he  implemented  in  calendar 

year  1979. 

c.  Within  four  months  from  the  date  of  approval  of  this  report,  complete 
the  following  remedial  actions: 

(1)  Repair  eroded  areas  of  the  upstream  and  downstream  emhanlaiient  and 
provide  protection  against  future  erosion. 

(2)  Repair  and  strengthen  the  side  walls  of  the  spillway. 

(3)  Remove  trees  and  brush  from  the  dam's  embankment  and  replace  with 
suitable  ground  cover. 

(4)  Prevent  floating  dehris,  boats,  etc.  from  plugging  the  free  space 
between  the  footbridge  and  the  top  of  the  spillway. 

(5)  The  outlet  pipe  should  he  located  and  checked  and  the  outlet  valves 
repaired  so  the  lake  level  may  be  drawn  douTi  to  make  repairs  or  for  emergenev 
purposes . 
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SECTION  1 PROJECT  INFORMATION 


1 . I Genera  I 

Authority  to  perform  the  Phase  I safety  inspection 
of  Valhalla  Lake  Dam  was  received  from  the  State  of 
New  Jersey,  Department  of  Environmental  Protection, 
Division  of  Water  Resources  by  letter  dated  26  May 
1^78.  This  Authority  was  given  pursuant  to  the  National 
Dam  Inspection  Act,  Public  Law  92-367. 

The  purpose  of  the  Phase  I investigation  is  to 
develop  an  assessment  of  the  general  conditions  with 
respect  to  safety  of  Valhalla  Lake  Dam  and  appurtenances 
based  upon  available  data  and  visual  inspection  and, 
determine  any  need  for  emergency  measures  and  conclude 
if  additional  studies,  investigations  and  analyses 
are  necessary  and  warranted.  The  assessment  has  been 
made  using  screening  criteria  established  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  prepared  by 
the  Department  of  Army,  Office  of  the  Chief  of  Engineers. 
It  is  not  the  purpose  of  the  inspection  to  imply  that 
a dam  meeting  or  failing  to  meet  the  screening  criteria 
is,  per  se , certainly  adequate  or  inadequate. 


1 . 2 Project  Description 

Valhalla  Lake  Dam  is  a 620-ft-long,  18-ft-high 
earth  embankment  with  a 3-ft-wide  masonry  core  and 
a 78-ft-long,  17-ft-high  freefall  masonry  spillway. 

It  is  reported  to  have  been  constructed  in  1930  and 
is  located  at  40°  55'  40"  latitude  and  74  22'  36" 

longitude,  at  the  southern  end  of  Lake  Valhalla  in 
Morris  County,  N.J.  A regional  vicinity  map  is  given 
in  Fig.  1. 

The  dam  has  an  outlet  structure  with  a manual 
valve  that  is  not  in  use  and  is  reported  to  have  been 
intended  for  drawdown  of  the  lake.  The  valve  is  rusted 
and  could  not  be  turned  and  the  discharge  pipe  could 
not  be  located.  Maintanence  personnel  did  not  know 
where  discharge  pipe  was  located  and  our  inspection 
of  the  downstream  are  of  the  dam  did  not  disclose  its 
location.  It  may  be  plugged  and  covered. 


VI 
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Valhalla  Lake  Dam  is  classified  as  being  small 
on  the  basis  of  its  reservoir  storage  volume,  which 
is  less  than  1,000-acre  feet,  but  more  than  50-acre 
feet.  It  is  also  classified  as  "Small"  on  the  basis 
of  its  total  height,  which  is  less  than  25  feet. 

In  the  National  Inventory  of  Dams,  Valhalla  Lake 
Dam  has  been  classified  as  having  "High  Hazard  Potential" 
on  the  basis  that  failure  of  the  dam  would  cause  ex- 
cessive property  damage  to  resisdences  downstream, 
and  could  potentially  cause  more  than  a few  deaths. 

Visual  inspection  of  the  downstream  area  shows  that 
breach  of  the  dam  would  cause  damage  to  residences 
and  be  hazardous  to  people  utilizing  a low  lying  picnic 
area.  Accordingly,  no  change  is  proposed  concerning 
the  Hazard  Classification. 

The  dam  and  reservoir  are  owned  by  Valhalla  Lake 
Club,  P.0.  Box  586,  Lake  Shore  Drive,  Mcntville,  N.J. 

07045. 

The  purpose  of  the  dam  is  recreation  and  no  in- 
formation is  available  concerning  its  design,  construction, 
maintenance  or  operation. 

1 . 3 Pertinent  Data 

Elevations  have  been  established  on  the  basis 
of  USGS  Pompton  Plains  Quadrangle,  7.5  Minute  Series, 
topographic  maps  and  an  arbitrary  approximate  benchmark. 
Measurements  at  the  dam  site  were  made  using  surveyors 
transit  and  rod,  and  should  be  considered  approximate. 
Essential  project  features  and  elevations  are  given 
in  Fig.  2. 

The  Valhalla  Lake  drainage  area  is  1500  acres. 

The  drainage  area  is  in  general  long  and  narrow  with 
a length  of  approximately  3 miles  and  a width  of  1/2 
to  1 mile.  The  area  is  essentially  undeveloped  and 
wooded  with  scattered  single  family  residential  houses 
in  approximately  10%  of  the  watershed.  The  ground 
surface  slope  is  in  general  about  10%  but  as  steep 
as  25%.  The  lake  area  is  85  acres  and  at  the  time 
of  our  inspection  the  lake  level  was  at  el  398. 
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The  top  of  the  dam  is  at  el  401  and  the  spillway 
crest  is  at  el  397.9.  The  central  10  ft  of  the  spillway 
crest  is  0.6  ft  lower  than  the  remaining  portion  of 
the  spillway.  Tailwater  was  at  el  303  and  the  discharge 
channel  is  at  el  302.2.  The  left  embankment  is  160- 
ft-lonq  and  varies  in  downstream  height  from  zero  at 
the  left  abutment  beach  area  to  16  ft  at  the  spillway. 
The  right  embankment  is  190-ft  long  and  varies  in 
downstream  height  from  zero  at  the  right  abutment  to 
IS  ft  at  the  spillway.  The  3-ft-thick  core  in  the 
embankment  appears  to  be  vertical.  The  downstream 
side  of  the  core  is  unsupported  tor  a height  ot  10 
ft  and  a length  of  40  ft  at  the  locat ion  of  a one  story 
building  along  the  right  embankment.  The  width  of 
the  crest  of  the  dam  is  6 ft. 

Downstream  slopes  vary  from  horizontal  at  the 
abutments  to  essentially  1.5  hor  to  1 vert  near  the 
spillway  to  1 hor  to  1 vert  at  the  spillway  abutments. 
The  downstream  slopes  are  grass  covered  with  small 
trees.  The  free  board  is  3 ft  and  the  upstream  slope 
below  lake  level  appears  to  be  about  20  hor  to  1 vert. 
There  is  upstream  rip-rap  about  one  foot  below  crest 
level . 

The  core  appears  to  be  impervious  and  no  infor- 
mation is  available  concerning  the  presence  of  a cut- 
off below  the  dam. 

The  outlet  valves  are  located  in  a valve  house  20  ft. 
upstream  of  the  right  spillway  abutment  at  the  end 
of  the  spillway  side  wall. 

The  bed  of  the  downstream  channel  has  boulders 
that  vary  in  size  from  1 ft  to  8 ft.  A one  foot  high 
masonry  walk  way  crosses  the  channel  about  300  ft 
downstream  and  a light  vehicular  bridge  crosses  the 
channel  about  400  ft  downstream. 


SUCTION  2 ENGINEERING  DATA 
2 . 1 Int  roduct ion 


No  information  is  available  concerning  the  design, 
construction,  operation  and  maintenance  ot  the  dam. 

We  have  been  informed  that  the  outlet  valves  have  not 
been  used  for  at  least  ten  years. 


Valhalla  Lake  Dam  is  located  in  the  New  Jersey 
Highlands  physiographic  province.  The  New  Jersey  High- 
lands extend  across  the  state  in  a northeast-southwest 
direction  from  the  border  of  New  York  to  the  Delaware 
River  and  includes  the  northwest  portions  of  Hunterdon, 
Passaic  and  Morris  Counties  and  the  southeastern  parts 
of  Warren  and  Sussex  Counties.  This  province  is  part 
of  the  New  England  Physiographic  Province  and  lies 
between  the  Appalacian  Ridge  and  Valley  Province  to 
the  northwest  and  the  Piedmont  Province  to  the  southeast. 
See  Fig.  3. 

The  Highlands  are  characterized  by  rounded  and 
flat-topped  northeast-southwest  ridges  and  mountains 
up  to  1,40C  ft  high  separated  by  narrow  valleys.  The 
orientation  of  the  valleys  are  usually,  but  not  always 
controlled  by  the  underlying  geologic  structure. 

Bedrock  of  the  region  is  predominently  Precambrian 
gneisses,  schists,  and  metasediments.  Some  sedimentary 
strata,  typically  sandstones,  shales  and  conglomenate 
have  been  infolded  and  infaulted  into  the  valley  bottoms. 

The  regional  geologic  structure  reflects  the  very 
old  age  of  bedrock.  A number  of  regional  faults  cross 
the  area  in  a northeast  southwest  direction,  including 
the  Ramapo  Fault;  the  more  than  30  mile  long  fault  scarp 
forms  the  eastern  border  of  the  province.  Faults  con- 
trol many  of  the  river  valley  orientations.  The  re- 
latively uniform  slope  of  the  mountain  elevations,  from 
northwest  to  southeast,  is  a direct  result  of  the  faulting. 
The  entire  area  is  part  of  the  now  dissected  Schooley 
Peneplain. 

The  Pleistocene  Age  Wisconsin  glacier  covered  all 
of  the  dam  site  area. 

The  glacier  stripped  most  of  the  existing  over- 
burden and  weathered  rock  and  uncovered  the  numerous 
hard  bedrock  knobs  and  ridges  seen  throughout  the  province. 
Most  of  the  side-slopes  in  the  area  are  covered  with 
heavy  boulder  tills  (ground  moraine),  and  glacial  out- 
wash  and  recent  alluvium  cover  the  valleys. 
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2 . 3 Site  Geology 


Lake  Valhalla  Dam  is  located  in  a valley  between 
Turkey  Mountain  and  a southeast  extension  ridge  of 
Waughaw  Mountain,  near  the  eastern  boundary  of  the  New 
Jersey  Highlands.  Waughaw  Mountain  is  the  up  thrown 
side  of  the  Ramapo  Fault  and  forms  the  fault  scarp 
between  the  Highlands  and  the  adjacent  Piedmont  Phy- 
siographic Province.  The  lake  lies  at  about  elevation 
400  with  the  mountains  rising  to  800  ft  on  either  side. 

Examination  of  aerial  photographs  and  an  on-site 
inspection  of  the  dam  site  indicates  that  the  dam  has 
been  constructed  on  relatively  deep,  heavily  bouldered, 
glacial  ground  moraine  and,  depending  on  the  depth  of 
the  dam  foundation,  possibly  on  glacial  outwash  or 
recent  alluvium.  Stratified  alluvium  stream  deposits 
occupy  the  stream  bottom  downstream  of  the  spillway 
and  includes  well  rounded  boulders  up  to  8 ft  in  diameter. 
No  evidence  of  bedrock  was  seen  at  either  abutment. 

However,  the  steepness  of  the  slopes  suggest  that  rel- 
atively shallow  bedrock,  ie.  less  than  20  ft  deep,  could 
be  found  further  up  the  abutment. 

The  overall  topography  in  the  dam  site  area  in- 
dicates relatively  pervious  zones  of  overburden  could 
underlie  the  dam.  This  is  supported  by  the  swampy  areas 
located  downstream  of  the  dam  on  both  sides  of  the 
spillway. 

There  are  unverified  reports  that  water  wells  in 
the  ara  have  encountered  more  than  50  ft  of  sand  above 
the  bedrock  and  the  valley  was  occupied  by  a much  smaller 
lake  prior  to  the  construction  of  the  dam.  A good 
quality  gneissic  rock  reportedly  from  a large  quarry 
located  east  of  the  lake,  has  been  used  in  the  construction 
of  the  vertical  spillway.  No  deterioration  of  the  rock 
was  noted,  but,  some  erosion  of  the  mortar  between  rock 
blocks  could  be  seen. 


SECTION  3 VISUAL  INSPECTION 

The  embankment  and  spillway  appear  to  be  stable 
with  no  indications  of  failure  of  the  dam  and  appurtan- 
ances.  The  masonry  core  wall  appears  intact  and  without 
vertical  or  horizontal  deflection.  The  earth  embankment 
on  both  sides  of  the  core  wall  has  settled  one  to  three 
inches  below  the  top  of  the  wall. 
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There  are  small  trees  in  the  upstream  and  down- 
stream embankment.  The  roots  of  these  trees  could 
cause  piping  problems  if  they  penetrate  through  the 
core  wall. 

Erosion  of  the  earth  upstream  of  the  wall  has 
occured  at  three  locations  along  the  right  embankment 
to  depths  of  one  to  three  feet.  In  addition,  erosion 
has  occured  to  a depth  of  one  to  four  feet  below  the 
downstream  side  of  the  core  wall. 

The  downstream  vertical  face  of  the  spillway  is 
made  of  masonry  stone  and  appears  in  good  condition. 

Minor  seepage  is  occur  ing  through  the  downstream  face 
of  the  spillway  near  the  abutments. 

The  downstream  abutment  side  walls  slope  away  from 
the  spillway  and  are  in  poor  condition.  They  act  as 
retaining  walls  for  the  downstream  backfilling  behind 
the  core  wall  and  there  are  signs  of  movement  and  erosion 
by  rain  in  that  part  of  the  embankment  where  the  height 
is  the  greatest. 

The  upstream  rip-rap  appears  in  good  condition 
except  in  a few  locations  where  it  has  disappeared. 

There  is  no  downstream  embankment  at  the  location 
of  a one  story  building  constructed  directly  downstream 
of  the  core  wall  in  the  right  embankment.  The  ground 
level  is  approximately  10  ft.  below  the  crest.  The 
building  itself  is  not  in  a good  state  of  maintenance. 
Portions  of  the  wall  perpendicular  to  and  immediately 
downstream  of  the  core  wall  are  cracked.  It  appears 
the  core  wall  and  the  downstream  embankment  are  on 
stable  foundation  material.  Whereas  further  downstream 
the  building  walls  are  supported  on  the  existing  ground 
and  have  suffered  differential  settlement.  Within  the 
building  the  inside  face  of  the  core  wall  is  perfectly 
dry.  No  seepage  was  observed  at  the  wall  or  on  the 
floor  of  the  building. 

The  outlet  valves  are  rusted  and  could  not  be  moved 
manually.  The  outlet  pipe  could  not  be  located  and 
no  one  at  the  Valhalla  Club  could  provide  information 
concerning  its  location  or  the  last  time  the  valves 
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were  used.  The  outlet  gate  could  be  seen  below  water 
from  the  valve  house  and  it  appears  to  be  rusting. 

This  outlet  valve  system  may  have  been  abandoned  many 
years  ago  and  is  possibly  plugged. 

No  leakage  was  observed  at  the  downstream  toe  of 
the  embankment.  However,  further  downstream,  on  both 
banks  of  the  stream  and  approximately  1 to  2 ft  above 
downstream  water  level  there  are  wet  marshy  areas. 

The  water  may  come  from  the  slope  itself,  or  more  pro- 
bably through  the  foundation  of  the  embankment. 

There  are  two  structures  downstream  of  the  core 
wall.  One  immediately  downstream  and  the  other  about 
four  feet  downstream  of  the  wall.  These  structures 
offer  minimal  downstream  support  of  the  embankment  in 
the  event  of  an  extreme  flood. 

Two  of  the  spillway  concrete  capstone  slabs  are 
missing  and  the  concrete  has  deteriorated  and  broken 
up.  It  appears  that  at  one  time  the  full  78  ft  width 
of  the  spillway  was  at  the  same  elevation. 


SECTION  4 OPERATIONAL  PROCEDURES 

No  information  is  available  concerning  past  or 
present  operational  procedures  or  maintenance  of  the 
dam. 


SECTION  5 HYDRAULIC/HYDROLOGIC 

The  hydraulic/hydrologic  evaluation  is  based  on 
a spillway  design  flood  (SDF)  equal  to  one  half  to  the 
full  probable  maximum  flood  (PMF)  in  accordance  with 
the  evaluation  guidelines  for  dams  classified  as  high 
hazard  and  small  in  size.  The  hydrologic  design  data 
for  this  dam  is  not  available.  The  PMF  has  been  determined 
by  developing  a synthetic  hydrograph  based  on  the  max- 
imum probable  precipitation  of  22.5  inches  (200  square 
mile  - 24  hour).  Hydrologic  computations  are  presented 
in  Appendix  4.  The  PMF  determined  for  the  subject 
watershed  is  6652  cfs. 
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The  main  spillway  is  essentially  a broad  crested 
weir  with  an  effective  length  of  approx imately  65  ft 
and  a maximum  flow  depth  of  approximately  two  feet 
although  the  distance  from  the  spillway  crest  to  dam 
crest  is  3.0  ft.  This  is  because  a foot  bridge  traverses 
over  the  spillway  and  wood  beams  impede  the  outlet 
flow.  The  spillway  is  divided  into  6 area  ways  by 
the  supports  for  the  walkway.  The  capacity  of  the 
spillway  to  the  underside  of  the  walkway  is  approximately 
680  cfs  which  is  less  than  the  SDF. 

Flood  routing  for  both  the  PMF  and  1/2  PMF  indicates 
the  dam  will  overtop,  by  2.6  ft  and  1.4  ft  respectively. 
We  estimate  the  dam  can  adequately  pass  16%  of  the 
PMF. 

There  is  no  specific  information  available  with 
regard  to  the  size  and  function  of  the  outlet  pipe. 
Therefore,  a preliminary  drawdown  analyses  has  not 
been  made. 


SECTION  6 STRUCTURAL  STABILITY 

The  embankment  and  spillway  do  not  show  any  sign 
of  instability  from  visual  inspection.  The  stability 
of  the  spillway  side  walls  appears  to  be  marginal. 

The  stability  of  the  spillway  itself  is  unknown 
since  there  is  no  available  information  concerning 
the  upstream  slope  of  the  masonry,  and  watertightness 
of  the  upstream  backfill.  An  analysis  of  the  stability 
of  the  spillway  section  has  been  made  for  a water  level 
of  3 ft  above  the  crest  of  the  spillway  (crest  level 
of  the  embankment),  an  assumed  slope  of  1 hor  to  2.5 
vert  for  the  upstream  face  of  the  spillway,  and  no 
uplift  pressure  inside  the  wall  (i.e.  impervious  up- 
stream backfill).  For  sliding  the  masonry/foundation 
friction  coefficient  has  been  assumed  to  be  0.8. 

Under  these  assumptions,  the  Calculated  safety 
factors  are: 

FS  = 1.8  (overturning)  and  FS  = 1.5  (sliding) 

It  is  of  interest  to  compare  these  safety  factors 
with  those  given  by  Healy*  for  a rectangular  wall, 
but  with  no  indication  of  the  height  of  water  over 
the  spillway.  FS  = 1.4  (overturning)  and  FS  = 1.3 
(sliding).  See  Appendix  3. 


* Ref:  Healy  K.A.  "Evaluation  of  repair  of  stone  wall-Earth 
dams;  Proceedings,  Safety  of  small  dams,  Hennifer,  New  Hampshire, 
August  1974. 
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It  is  not  possible  to  decide  from  visual  site 
inspection,  if  the  assumed  conditions  used  in  the 
stability  computations,  or  another  set  of  equivalent 
conditions  are  fulfilled. 

The  same  limitations  apply  to  the  embankment  and 
core  wall.  Nothing  is  known  concerning  the  core  wall, 
its  upstream  slope,  foundation  level  and  quality  of 
foundation  or  the  existence  and  effectiveness  of  a 
cutoff.  The  quality  and  characteristics  of  the  foundation 
of  the  downstream  backfill  are  also  unknown.  This 
makes  any  sort  of  computation  for  the  embankment  even 
more  hypothetical  than  in  the  case  of  the  spillway 
section. 

Valhalla  Lake  Dam  is  located  in  Seismic  Zone  1 
of  the  Seismic  Zone  Map  of  Contiguous  States.  The 
degree  of  stability  of  the  dam  and  appurtenances  are 
assumed  to  be  marginal  and  may  present  hazard  from 
earthquakes. 


SECTION  7 ASSESSMENT,  RECOMMKNDATIONS/REMEDT AI.  MEASURES 
7 . 1 Assessment 

Valhalla  Lake  Dam  is  in  fair  condition  for  the 
following  reasons: 

1.  Lack  of  maintenance  of  the  structures  such  as 
downstream  slope,  spillway  side  walls,  and  bottom 
outlet;  and 

2.  Because  of  the  lack  of  design  and  construction 
data  the  degree  of  stability  of  the  dam  and  spill- 
way with  respect  to  under seepage , overturning, 

and  sliding  cannot  be  determined. 

3.  The  spillway  capacity  as  determined  by  CE  screening 
criteria  is  seriously  inadequate. 


7 . 2 Recommendat ions/Remedial  Measures 

We  recommend  the  following  remedial  measures: 

1.  Locate  the  outlet  pipe  and  repair  the  outlet 
valves  so  that  the  outlet  system  functional. 

It  is  urgent  to  be  able  to  control  and  lower  the 
lake  water  level  when  necessary.  This  work  should 
be  done  very  soon. 


2. 


Install  Piezometers  upstream  of  the  spillway, 
and  in  the  upstream  and  downstream  slopes  at  the 
cross  section  corresponding  to  the  marshy  areas, 
and  in  the  marshy  areas.  This  work  should  be 
done  soon. 

3.  Determine  the  upstream  slope  of  the  spillway  wall 
by  means  of  borings  and  probes.  This  should  be 
done  soon. 

4.  Repair  erosion  damage  and  provide  protection 
against  future  erosion  of  the  upstream  and  down- 
stream slopes.  This  should  be  done  very  soon. 

5.  Repair  and  strengthen  the  side  walls  of  the  spill- 
way. This  should  be  done  very  soon. 

6.  Provisions  should  be  made  to  prevent  floating 

debris,  boats,  etc.  from  plugging  the  free  space 
between  the  bridge  and  the  top  of  the  spillway. 
This  should  be  done  very  soon. 

7.  Remove  any  trees  located  on  and  within  the  area 
of  the  embankment  and  spillway  side  walls.  This 
should  be  done  soon. 

8.  The  actual  capacity  of  the  spillway  should  be 
determined  using  more  precise  and  sophisticated 
methods  and  procedures.  The  need  for  and  type 
of  mitigating  measures  should  be  determined. 

Around  the  clock  surveillance  during  periods  of 
unusually  heavy  precipitation  should  be  provided, 
and  a warning  system  established.  This  should 

be  done  in  the  near  future. 
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APPENDIX  5 


INVENTORY  FORMS  4474  and  4474A 


VALHALLA  LAKE  DAM 


t 


STATISTICS 


TYPE  OP  DAM 

1 L L 1 1 . 

YEAR 

COM- 

PLETED 

PURPOSES 

STRUC- 

TURAL 

HEIGHT 

(ID 

HYDRAULIC 

HEIGHT 

on 

26 


IMPOUNDING  CAP 


I 

I 


F 

\ 

[ * 

' 

CENTRA!  INSTRUCTIONS 


in  fuim  ii  foi  use  in  preparing  ihe  inventory  of  dims  in  the  United  Suits  under  the  requiicment>  “f  the  Nmontl  Prygfim  (hi  , 
e Imptction  of  Dims.  P.L.  92-367.  All  items  of  Pin  I ind  Pm  II  (Lines  0-9)  must  be  completed  is  instructed  below.  Print 
tries  distinctly  in  ink  or  pencil.  For  letters  o.  i,  ind  i.  write  (6,  l . and  I. 

•’  me  only  one  lettct  or  numetil  in  eicti  spice;  do  not  use  more  letters  thin  blocks  illowcd  for  in  item.  Do  not  ibbrcvutc  on 

n I.  Leive  one  spice  between  words  utd  no  spice  between  code  letters. 

sr  ill  letter  codes  or  word  entries  plice  first  letters  in  left  block  of  field.  In  word  fields  iny  ilphibctic,  numeric  or  specul 
under  miy  be  entered.  For  ill  numcricil  entries,  use  only  numerals  placing  the  last  digit  of  number  in  Ihe  right  block  of 
-•Id.  including  nailing  zeros.  Do  nor  include  a decimal  point!  In  fields  where  decimals  are  required  values  ire  lo  be  placed  around 
c decimal  point  printed  on  the  form. 

eave  blank  those  spices  where  item  docs  not  apply,  e.g.,  do  not  write  "N/A”,  “None",  etc.,  unless  instructed  to  do  so  by 
>eciftc  instructions.  Use  the  remarks  line  when  additional  space  is  needed  for  an  item,  or  lo  clarify  an  entry.  Preface  each  remark 
nh  ihe  nem  number.  (See  Item  ll28Uor  US6U  instructions) 

PART  I 

cm  l.l  I IDFNTITY : The  Division  Engineer  will  assign  and  con'lrol  ihe  identity  for  dams  in  the  states  for  which  he  is  respon- 
se. The  first  two  characters  of  the  identity  will  be  the  two-letter  state  abbreviation  in  accordance  with  Federal  Information 
recessing  Standards  Publication,  June  IS,  1970  (I  IPS  PUB  6-1).  In  cases  where  a dam  is  physically  located  in  two  or  more 
ares,  one  slate  will  be  designated  as  the  principal  stale  for  the  identity.  The  last  five  (5)  characters  of  the  identity  will  be  a 
rqucntial  number  assigned  to  identify  dams  within  a state. 

LINE  0: 

rem  • 1 1 DIVISION:  tmer  Ihe  three  (3)  letter  office  symbol  for  the  division  making  the  report  in  accordance  with  ABBR 
Upon  Code.  Appendix  B,  ER  1 8-2-1, Civil  Works  Information  System;  e.g.,  NAD,  ORD,  SWU,  etc. 

-ocation: 

tern  I 1 1 STATE:  Enter  two  (2)  letter  principal  stale  abbreviation  in  accordance  with  FIPS  PUB  6-1. 

tem  i a t COI  'MTV  Enter  three  (3)  digit  county  identification  in  accordance  with  FTPS  PUB  6-1 . 

tern  t s i CONC,  HIST  Enter  one  ( I)  or  two  (2)  digit  number  for  congressional  districts  in  which  dam  is  located. 

tem  i »r , I 7 1 , and  ] a I (Use  second  location  for  structures  situated  in  more  than  one  state.) 

Item  I »l  DAM  NAME:  Enter  official  name  of  dam.  Do  not  abbreviate  unless  the  abbreviation  is  a part  of  the  official  name. 

For  dams  that  do  not  have  a name,  create  a name  by  combining  the  two  (2)  letter  state  abbreviation  plus  "NO  NAME"  plus  a 
sequential  number,  e.g.,  if  (wo  dams  in  the  Slate  of  Alabama  do  not  have  names,  they  would  be  named  aa  ALNONAME  I 
and  ALNONAME  2. 

Iiem  nor  A lit!  I ATITUDE  AND  LONGITUDE : Enter  the  latitude  and  longitude  in  degrees,  minutes  and  tenths  of  a minute. 
All  geographical  location  items  pertain  to  dam  as  its  maximum  section. 

hem  H7I  HI  PONT  DATE.  Enter  ihe  one  II)  or  two  (2)  drgiis  for  day,  ihe  first  three  (3)  letters  of  tbe  month  and  a two  (2) 
digit  year  le  g.,  1 2 JAN  74)  in  which  the  data  has  been  revised,  updated  or  otherwise  changed. 

LtNU: 

Item  11  1 I POPULAR  NAME  OF  DAM:  If  (other  than  the  official  name  of  the  dam)  in  common  use,  enter  the  name  in  this 
space.  Leave  blank  if  not  applicable. 

Item  in  I NAMI  OF  IMPOUNDMENT:  Enter  official  name  of  lake  or  reservoir.  Leave  blank  if  reservoir  does  not  have  a name. 


1 


Item  Its  | A |l*|  RFCj> 
I R 18-2-1,  Civil  Works  III 
1 1 cm  117 ( HIVFK  OR  SI 
indicate  at  tributary  lo  ri< 
Item  liar  M ARI  SI  IK 
which  can  be  located  on  < 
I rein  II*  I UISFANCT  I I 
I rent  120  U IMPl'l  A I IOF 


Item  121 1 1 V PI  Ql  |)A1 

EARTH  - RL 
ROCKI  ILL  - LR 
GRAVITY  PG 

Item  U2I  YEAR  COMP! 
year  can  be  determined.  • 
Item  |2J | PURPOSES;  I 
should  indicate  the  rclath 

IRRIGATION  I 

HYDROELECTRIC-  N 
FLOOD  CONTROL  C 

Item  1211  STRUCT  UR  A, 
vertical  distance  from  Ihd 
Item  H 25  H HYDRAUI  1C 
height  of  the  dam  with  re 
at  the  downstream  toe  o( 
side  limit  of  the  barrier  t< 

Impounding  Capabililies: 

Item  1 2* | MAXIMUM: 
ihe  maximum  attainable 
Item  I27|  NORMAL:  t 

normal  retention  level,  ir 

Item  127*1  CORPS  OF 
the  dam  is  geographicatl] 
SWF,  etc. 

Item  1 2 7 b | OWNFRSH 
Corps  of  Engineers. 

Item  I27C1  I F DFRaL 
Item  I27DI  PKIVATF 
Hem  I27M  ASSIS  I AN 
cial  Assistance;  U lor  B< 
Item  I27F|  VI  Rll  IC  A 


Item  |2»l  REMARKS: 
IN  1928.  23-SLTTLINC 


l 


I 


I INK  2: 


fistnal  Ptpgram  for  | 
below.  Print 


abbreviate  un 


ic  or  special 
light  block  of 
I to  be  placed  around 


tied  to  do  to  by 
efaee  each  remark 


ch  he  it  respon- 
•I  Inlormallon 
I two  or  more 
btity  will  be  a 


i with  ABBR 


| official  name. 

> NAME"  plus  a 
3NAME  1 

| tenlht  of  a minulc. 
i and  a two  (2) 


t name  in  itm 
I not  have  a name. 


Iicni  IIH  A llal  RFGION  AND  BASIN:  I nter  two  (2)  digit  nuinbcn  for  Region  and  Batin  in  accordance  wiih  Appendix  C, 
I R 18-2-1,  Civil  Works  Inlormaiion  System. 

Item  IHl  HIVIR  OR  SI  HI  AM  Lnier  official  name  of  river  or  tiream  un  which  Ihc  dam  it  built.  If  stream  it  without  name, 
indicate  as  inbuljry  io  river  njmed,  eg..  TR-COLORADO.  If  off  stream,  enter  name  of  river  plus  "Ol  I STREAM". 

Ilem  ll»l  Nl  ARE  SI  DOW  NS  I Kl  AM  CI1  Y- 1 OWN -VII  LAG1  I liter  the  nearest  downstream  cily-lown-village  of  tud,  use 
winch  can  l>e  located  on  a general  map. 

Item  11*11  DIS  I'ANCI  I ROM  DAM  I met  distance  from  dam  io  nearest  downstream  ctly-town-village  io  the  nearest  r.,ik. 
Item  I20(  1*01*111  A I ION : t ntcr  population  of  Clly-town-village  given  in  Item  fl*| 

IINM. 


Item  III  I T VPI  01  DAM  : Enter  two  (2)  teller  codes,  in  any  order,  lo  describe  type  of  dam. 


EARTH 

RE 

BUTTRESS 

CB 

OTHER  - OT 

ROCKI  ILL  - 

LR 

ARCH 

VA 

(Describe  “other”  in  remarks) 

GRAVITY 

PG 

MULTI-ARCH  - 

MV 

Item  1221  YEAR  COMPLE  TED:  Enter  year  when  the  mam  dam  structure  was  completed  and  ready  for  use.  If  only  approximate 
year  can  be  determined,  note  this  in  remarks. 

Item  122 1 PURPOSES;  Enter  one  (I)  letter  codes  llial  describe  the  purposes  for  which  the  reservoir  is  used  The  order  entered 
should  indicate  the  relative  decreasing  importance  of  ihc  project  purpose's.  STOCK  OR  SMALL 

FARM  POND  - P 

IRRIGATION  I NAVIGATION  - N DEBRIS  CONTROL  D 

HYDROELECTRIC  - H WATER  SUPPLY  - S OTHER  - O 

FLOOD  CONTROL  • C RECREATION  - R (Describe  "other"  in  remarks) 

Item  I24||  STRUCTURAL  HEIGHT:  Enter,  to  the  nearest  loot,  the  structural  height  of  llie  dam  which  is  defined  a».  the  overall 
vertical  distance  from  the  lowest  point  of  foundation  surface  to  ihc  lop  of  the  dam. 

Item  11251  HYPRAUI  IC  HEIGHT:  Enter,  to  the  nearest  foot,  the  hydraulic  height  of  the  dam  which  is  defined  as:  the  effr  -e 
height  of  the  dam  with  respect  lo  the  maximum  storage  capacity,  measured  from  the  natural  bed  of  the  stream  or  watercou 
at  the  downstream  toe  of  the  burner,  or  if  it  is  not  acruss  a stream  ot  watercourse,  the  height  from  the  lowest  elevation  of  the  out- 
ride limit  of  the  barrier  to  the  maximum  storage  elevation. 

Impounding  Capabilities: 

Ilem  126 1 MAXIMUM : Enter  the  acre  feet  for  maximum  storage  which  is  defined  as;  the  total  storage  space  in  a reservoir  below 
the  maximum  attainable  water  surface  elevation,  including  any  surcharge  storage. 

Item  I27|  NORMAL:  Enter  the  acre  feet  for  normal  storage  which  is  defined  as;  the  total  storage  space  in  a reservoir  below  ihc 
normal  retention  level,  including  dead  and  inactive  storage  and  excluding  any  flood  control  or  surcharge  storage. 

Item  |27a|  CORPS  OF  ENGINEERS  DISTRICT:  Enter  the  three  character  Corpi  of  Engineers  ABBR  report  code  in  which 
the  dam  is  geographically  located,  in  accordance  with  Appendix  B,  ER  19-2-1,  Civil  Works  Information  System,  e4.,  NAN.  ORH, 
SWF.  etc. 

Ilem  1 27B  | OWNERSHIP:  Enter  N,  for  Non-Eederal:G,  for  federal  Gov't.  Agencies  other  than  the  Corps  of  E nginccri.C  for 
Corps  of  Engineers. 

Item  I27C|  IT  DT-RALEY  REGULATED:  Enter  N lor  No;  Enler  Y for  Yes. 

Ilem  1 2701  PRIVATF  DAMSON  FEDERAL  LAND.  Enter  N lor  No;  Enter  Y for  Yes. 

Item  H7EI  ASSISTANCI  BY  SOIL  CONS!  RVAT  ION  SERVICE:  Enler  N lor  None;T  for  Technical  Assistance;  F for  finan- 
cial Assistance;  U lor  Both  Technical  and  I manual  Assistance. 

Item  1 27F | VI  Rll  It  A 1 ION  : Date  the  data  was  verified  as  being  complete  and  correct.  Enter  dale  as  described  in  Item  111  I 
’ LINE  4: 

Item  Hal  REMARKS  Preface  remark!  wirli  llu-  it  cm  number  to  which  II  perlalm,  n . 22-ORIGINAt.LY  CONSTRUCTED 
IN  1928.  21-SETTLING  *•  1 


l 


k£Ji 


1 29 1 |30l  131!  532J 


INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 

(PURSUANT  TO  PUBLIC  LAW  92-367 ) 


See  reverse  side  lor  instructions 


D 34  D 


STATISTICS 


3 CREST 
I LENGTH  |"|  WIDTH 

*"  (»)  » Hi) 


SPILLWAY 


MAXIMUM 

DISCHARGE 

(els) 


VOLUME  OF  DAM 

( CY ) 


1351 

136J 

£ 

POWER  CAPACITY 

INSTALLED 

(MW) 

PROPOSED 

(MW) 

U47J 


ENGINEERING  BY 


HSBBEBBEBBBEHBBBElBBBBBBIBBBBBBliBBBBBm 


I MISC.  DATA 
i (Continued) 


BgBEEBBBBBBIBBBBBBBBBBgEBBBBBHBHHilflIHgf 


□DEmEEmEDDaEggfflEammmsammnrammmmmrarnrpnrnmmrnnmnr 

aBBBaBBBHgBBBBBllBBBBBB33llBHBaMBIMmME!i 


F DAMS  IN  THE  UNITED  STATES 

PUBLIC  LAW  9 2-367) 

S 

ide  lor  instructions. 

k-  IDENTITY 
2 NUMBER 


r/jrr 


035  fl  J 36  0 


POWER  CAPACITY 


INSTALLED  PROPOSED 

(•MU)  (MW) 


41  I 1421  1 43 1 1 44  J (45) 


NAVIGATION  LOCKS 


LENGTH  WIDTH  LENGTH  WIDTH  LENGTH  WIDTH  LENGTH  WIDTH 

6 (ID  CO  (ll)  CD  (ID  O')  (ID  (ID 


047J 


ENGINEERING  BY 


CONSTRUCTION  BY 


10EDE&E£QESQESEDE3EIQIQS]0QQQQGGES33ESEDQQESQS]SI31S3CI)S33QSEQEZl(QiBDEDQIiUS 


REGULATORY  AGENCY 


CONSTRUCTION  OPERATION  I MAINTENANCE 


ISIBEIIIIIlIBHIlfllMHBBIiMilMlllllllBlisMMllMlM 


^□E0EUEEEDE3l33l3JEDE3EniDEJEnfflEEJElE 


• Wrkrs  h 


AUTHORITY  FOR  INSPECTION 


51  52  5 3 5 4 5 5 56  5^  56  59  60  61  62  63  54  65  66  67  66  69  70  71  72  73  74  75  76  77  78  79  < 

13  <o  7 


0560 


REMARKS 


PAH  I II 

u in  1 1 1 11)1  NTIT  Y l mci  Identity  per  Gl  NtRAL  INSTKlTflONS  on  PAR  I I. 


Navigation  Locks: 

Item  l)7|  NUMBER:  fc 


I K ill  IHl  D/S  MAP  I met  Hie  digit  that  must  s lovely  represents  die  lurard  potential  ilul  could  occur  in  die  downstream 
1 1* /Si  Diva  reselling  iiom  failure  or  mis-opctalion  of  die  deni  or  facilities. 

HAZARD  POTENTIAL 


Item  | j« | LENGTH:  t 
Item  |it|  WIDTH:  fcn 


Item  I eo I thru  |ajj  lint 


.1  • Lon 


2 > Significant 


1 OSS  01  I II  V 
(Extent  uf  Development) 


1 OSS  01  I II  E I l GNOMIC  LOSS 

t AlLOOHV  (Extern  uf  Development)  (txicni  uf  Development) 

J * Low  None  expected  (No  permanent  structures  for  Minim j|  (Undeveloped  to 

human  habitation)  nccjMun.il  virus  lures  or 

agriculture) 

2 • Significant  I en  (No  urban  developments  jnd  no  more  Appreciable  iNotable  agri- 

than  a mull  number  ol  inhabitable  culture,  mduiiiy  or 

itruciurcsl  structures) 

I * High  More  than  lew  E xccssive  I L.x  tensive 

omntunily.  industry  or 
agriculture) 

I'cin  IMI  < HI  SI  I I NOTH  I met.  to  the  neareit  fool,  the  crest  length  of  the  dam  which  n defined  a«.  the  total  horiyonlal 
distance  measured  along  die  avis  at  the  elevation  of  the  lop  of  dam  be  tween  abutments  or  ends  of  dam.  Note  that  this  includes 
spillway  width,  powerhouse  sections,  and  navigation  locks  where  they  form  a continuous  part  of  the  dam  water  retaining  struc- 
lure  Detached  spillways,  locks,  anu  powerhouses  shall  nol  be  included. 

Spillway: 


None  expected  iNo  permanent  structures  lor 
human  habitation) 


I esc  (No  urban  developments  and  no  more 
than  a small  number  of  inhabitable 
structures! 

More  than  few 


Item  |Jt  | 1 YPb : tnler  the  one  teller  code  that  applies. 


CONI HOLLKD ■ C 


• UNCONTROLLtO  * U 


NONE  • N 


Item  llll  Will  I H : Inter  to  the  nearest  loot,  the  width  of  the  spillway  available  for  discharge  when  the  reservoir  isat  its  maxi- 
mum designed  water  surface  elevation. 

I,cm  MAXIMUM  niSCHARC.li:  Enter  the  number  of  cubic  feel  per  second  which  the  spillway  is  capable  of  discharging 
when  the  reservoir  is  at  its  maximum  designed  water  surface  elevation. 

Volume  of  Dam: 

,lem  VOL  I'M!  Ol  DAM:  tnler  the  loul  number  of  cubic  yards  occupied  by  the  materials  used  in  llie  dam  structure.  If 
vuluine  oi  separate  materials  is  known,  enter  in  remarks.  Include  portions  of  powerhouses,  locks  and  spillways  only  if  integral 
with  the  dam  and  required  lor  structural  stability. 

Power  Capacity: 

l,cm  I '’I  I M I I I):  Enter  installed  capacity  to  one  tenth  41/10)  Megawatt  as  of  die  report  date. 

Item  { uw  | PHOItixl  I)  Inter  the  future  additional  capacity  proposed  to  one  tenth  tl/10)  Megawatt. 


Item  |4*|  OWNLR:  Enli 
I lent  1 47 1 
Item  I4*| 
viate  as  required. 


gamma* 


Kegulaiory  Agency 


Item  1 4f|  DESIGN ; Enti 
design  of  the  dam.  If  no  og 
indicate  NONE . 

Item  I SOI  CONS  I K U< 
lion  responsibilities  over 
lion  responsibiln ics  over  I 
I lent  Ul|  OPERATION 
control,  or  surveillance  r 
authority,  operational  co 
Item  |SJ|  MAIN TLNA 
lion  or  surveillance  respo 
authority  or  inspection  or 


Inspection: 

j 

Item  !«l  BYj  Enter  Ihd 
mspcclion  has  been  per  I on 
Item  l»4|  DAI  | : Inter 
when  the  inspection  was  pi 
Item  I SS|  AUTHORI I Vi 
cited  in  llam  |S)|  , «.gJ 


Item  Mil  Rl  MARKS: 
c.y  ear llilsll  Only  one  Ri 


I 


Navigation  Locks: 


hem  Ilf  I N_UM_BER^  Enter  ihc  number  of  cMiling  navigation  locki  for  ihe  project. 
Item  Dm  LENGTH : Emcr  to  ihe  nearesi  fool  ihc  length  of  the  navigation  lock, 
hem  D«|  WIDTH  : Enter  lo  the  nearest  fool  Ihe  width  of  Ihe  navigation  lock. 
Item  KOI  thru  1 05 1 timer  the  lengihs  jnd  widths  of  additional  locki. 


Item  I4*|  QWNLR : Enter  name  of  owner.  Abbreviate  ji  necessary. 

hem  1 47 1 ENGINEERING  BY : Enter  name  of  organization  that  cnjiineercd  Ihe  mam  dam  ilruclurc.  Abbreviate  as  required 
Item  1 41 1 CONSTRUCTION  BY:  Enter  name  of  conuruclion  agency  responsible  for  conilruciion  of  main  structure.  Abbre- 
viate as  required. 


1-lNE  7; 


Rejrulalor^l^encjr 

Item  1 44 1 DESIGN  : Enter  Ihc  name  of  Ihc  organization  oilier  Ilian  Ihc  owner  having  regulatory  or  approval  authority  over  ihc 
design  of  Ihc  dam.  If  no  organization  oilier  Ilian  Ihc  owner  has  regulatory  or  approval  authority  over  the  design  ol  ihc  dam 
indicalc  NONE  . 

hem  1501  CONSI  KUfTION.  Enter  (lie  name  of  (lie  orgamzalion  other  Ilian  the  owner  having  regulatory  auilionry  or  wipes- 
lion  responsibilities  over  the  construction  of  Ihe  dam.  If  no  sirgam/alkin  other  Ilian  ihe  owner  has  reyulaioiy  authority  or  inspes 
lion  responsibilities  over  ihe  construction  of  Ihe  dam  indicate  NONE . 

hem  1 5 1 1 OPERATION  ; E.nier  the  name  of  Ihe  organization  oilici  than  Ihe  ow  ner  having  regulatory  aulhorny.  operational 
control,  or  surveillance  rcsponsibihlies  over  Ihc  operation  of  the  dam.  If  no  organization  oilier  than  ihe  owner  has  rcgulal ory 
aulhorny.  upeialional  conirol  or  surveillance  responsibilities  over  Ihe  operation  of  ihe  dam  indicate  NONI  . 

Ilein  1511  MADiTENANCI_  I nler  the  name  of  Ihe  organization  oilier  than  Ihe  owner  liaving  regulatory  aulhorny  or  i«sns- 
lion  or  surveillance  rcsponsibihlies  over  the  maintenance  of  Ihe  dam.  If  no  organization  oilier  Ilian  ihc  owner  has  rcguL 
aulhorny  or  inspection  or  surveillance  responsibilities  over  ihe  maintenance  of  lire  dam  indicate  NONI  . 

I INI  H 

Inspection: 

hem  1JJ|  BY  : Enter  Ihe  name  of  Ihe  organization  llial  performed  Ihe  Iasi  salcly  ui'iKi  lion  \bhrcvialc  as  icquiied  lino 
inspeenon  has  been  performed  enlet  NONE  . 

hem  I54|  DATE  : I nler  lire  one  (l)o r two  1 2)  digits  for  di) . lire  Ills!  three  li>  holers  ol  lire  month  and  a iwo  i Jr  digit  yeai 
when  Ihe  inspection  was  performed  If  mil  applicahle.  leave  blank 

hem  1551  AUTHOR!  I Y I OK  INSPECTION:  I nler  the  K-gislalive  or  rcpuljlorv  julhorils  hit  peilormmg  Ihe  ms|icc indi 

Ciltd  in  It4m  Dll  P L.  92-1*7;  Div  1.  Water  Code.  SUU  of  Cellf;  ER  1 1 10-2-100:  tic. 

I INI  9 


hem  15*1  £l_MAJOs£_  Preface  remarks  with  the  Hein  number  lo  wlm-li  ii  pctlains.  eg..  39.  JOO.OOO  c.y.  cone.  *71,000 
e.y  earlhlill  Only  one  Remarks  line  should  bs-  uw-d  for  PAR  I II  remarks 
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